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by examining the expression and function of Endothelins (Edns) and
their downstream targets in the lamprey head. In jawed vertebrates,
Edn signaling patterns the pharyngeal skeleton and positions the jaw
joint through the action of target genes such as Hand, Bapx, Chordin,
Gdf5, Gsc, Dlx, and Barx. We find gnathostome-like expression of Edns
and most Edn target genes in the lamprey head, indicating that Edn-
mediated pharyngeal skeleton patterning predates the evolution of
the jaw. This suggests that jaw evolution was driven by relatively
minor alterations to an ancient Edn-based pharyngeal pattern, rather
than by the de novo evolution of a gnathostome-specific pharyngeal
patterning mechanism.
doi:10.1016/j.ydbio.2009.05.282
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Evolutionary developmental biology is a rapidly emerging field of
research in recent years. One area of particular interest to ecologists is
the study of the developmental mechanisms responsible for
phenotypic divergence. Previous research has demonstrated that
populations of boas (Boa constrictor) occurring on islands off the
coast of Belize exhibit divergent head morphologies (e.g., longer
jaws) compared to populations on the adjacent mainland. These
island populations forage exclusively on passerine birds whereas
those on the mainland have a more varied diet that includes much
larger prey. Therefore, these head shape differences are likely
important factors in the success of these populations, yet we
currently do not understand how these phenotypes are produced.
As a first step towards understanding the developmental mechanisms
behind these divergent phenotypes, we have created a staging series
for the embryonic development for Lamprophis fuliginosus, the
African house snake. In this study, we describe the external
morphology of L. fuliginosus embryos, characterizing the specific
developmental stages. We also describe preliminary experiments to
determine the spatial and temporal expression profiles of candidate
genes responsible for pattern formation in the developing jaw of
L. fuliginosus embryos.
doi:10.1016/j.ydbio.2009.05.283
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While the molecular mechanisms underlying sexual differentia-
tion of reproductive organs have been studied extensively, the
knowledge of secondary sexual traits that make up most of the overt
sexual differences is still limited. We do not have a clear under-
standing of how the sex-determination pathway is integrated with
the developmental pathway for a particular organ to produce a sex-
specific form. In this study, we investigated roles of the segment
specification gene Sex combs reduced (Scr) and the sex-differentiation
gene doublesex (dsx) during the development of sex combs, a male-
specific structure found on the first thoracic legs of some Drosophila
species. We find that, in D. melanogaster, the male-specific product of
dsx is sufficient to induce sex comb teeth morphology. Expression
pattern of Dsx in the leg is spatially restricted and sexually dimorphic
and, is partly regulated by Scr. The sex combs have undergone a rapid
morphological diversification. Therefore, we also explored how
changes in the regulation of the two genes may have led to the
diverse sex comb morphology. In all species examined, enlargement
of the sex combs correlated with spatial expansion of both Scr and
Dsx expression domains. Furthermore, we provide evidence that
changes in the leg-specific enhancer of Scrmay be responsible for the
morphological divergence. Taken together, the segment specification
pathway appears to control the activity of the sex-determination
pathway during sex comb development and evolution.
doi:10.1016/j.ydbio.2009.05.284
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We are interested in studying the genetic basis behind how cave
characteristics evolve. The system we are using, the isopod crus-
tacean, Asellus aquaticus, has both cave and surface dwelling forms.
Though these forms can interbreed, they are morphologically
dissimilar. The cave form is unpigmented, has no visible eyes, has
less bristles, and has longer appendages. These morphological
differences and the ability to interbreed the surface and cave forms
make this a tractable system in which to study the genetic basis of
cave adapted traits. We are raising A. aquaticus in the lab and are
generating a backcross mapping population with which we will type
for SNPs (single nucleotide polymorphisms) generated from intronic
sequence in eye, pigment, and appendage candidate genes.
doi:10.1016/j.ydbio.2009.05.285
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Cephalopods represent a highly derived class of mollusks that
underwent dramatic changes of their body plan and which display a
variety of unique morphological structures. These include prehensile
arms or tentacles, and a funnel tube thought to have derived from the
molluskan ventral foot. These appendages have been adapted to a
predatory lifestyle in the open water and can be considered as true
morphological novelties as no other homolog structure is found
within their phylum. Wnt signaling is a conserved molecular mecha-
nism, which is essential for a number of processes during metazoan
development. One well-studied function includes the initiation,
patterning and outgrowth of vertebrate limb buds as well as
patterning of Drosophila wings and legs. Despite the profound
differences in the structure of adult appendages found in vertebrates
and arthropods the Wnt pathway maintains a central role in the
appendage development of both phyla. In order to understand the
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